. Data have been collected on a comprehensive range of physical, psychosocial and demographic issues relating to a number of chronic conditions (including cardiovascular disease, diabetes, arthritis and mental health) and health-related risk factors (including obesity, blood pressure, smoking, diet, alcohol intake and inflammatory markers), as well as on current and past health status and medication. Initial approaches or enquiries regarding the study can be made to either the principal investigator (gary.wittert@adelaide.edu.au) or the project coordinator (sean.martin@adelaide.edu.au).
Why was the cohort set up?
In Australia, much information about population health comes from health surveys (population-based cross-sectional studies), and medical and hospital records. A major condition related to population health and which has reached pandemic proportions is obesity, and much remains to be learned regarding how it interacts with other key health variables. Obesity has been linked to an increased risk of cardiovascular disease (CVD; ischaemic heart disease, and cerebrovascular disease) and type 2 diabetes mellitus (T2DM), which are among the leading causes of disease globally, including Australia. 1 The global burden of CVD is disproportionately higher in men than in women across low-, middle-, and highincome countries, which may be explained by gender-specific behavioural and biological risk factors. For instance, global prevalence estimates of smoking, physical inactivity and obesity are higher for men than for women across most regions. 2 In men, low endogenous testosterone levels are associated with increased risk of T2DM 3 and death from CVD. 4 To date, there has not been a high-quality, prospective cohort study that adequately describes the aetiological roles of psychological, sex-steroid hormonal, inflammatory and behavioural risk factors simultaneously in the pathology of T2DM and CVD with control for confounding effects of demographic factors. The Men Androgen Inflammation Lifestyle Environment and Stress (MAILES) Study was established in 2009 to investigate the associations of sex steroids, inflammation, environmental and psychosocial factors with cardio-metabolic disease risk in men. The MAILES Study combined the populations of the Florey Adelaide Male Ageing Study (FAMAS) and the male population of the North West Adelaide Health Study (NWAHS), both of which are current, high-quality prospective cohort studies. Both the FAMAS and NWAHS are longitudinal cohort studies of randomly selected, community-dwelling adults in metropolitan Adelaide, Australia, between 2000 and 2010. Adelaide, the capital city of South Australia, has a population of 1.18 million people, representing approximately 73% of the total population of South Australia. 5 The MAILES study is a partnership between investigators from The University of Adelaide, University of South Australia, The Queen Elizabeth Hospital (Woodville, South Australia), the Lyell McEwin Hospital (Elizabeth Vale), and the South Australian Health Department (SA Health). The study investigators constitute a research team from a range of disciplines including academic and clinical medicine, public health, epidemiology, social science and nursing, using both quantitative and qualitative research methodologies. The study was supported by a project grant received from the National Health and Medical Research Council of Australia.
The MAILES Study (N ¼ 2569) harmonises two ongoing, prospectively followed cohorts of metropolitan Adelaide community-dwelling men aged 35-80 years at enrolment, with a known probability of selection and an extant data set with concomitant cost efficiency. The cohort size is sufficient to address the principal research questions of interest. For example, for a chronic non-communicable disease with a prevalence of 15% in the reference group, the sample size of the study would allow a minimum detectable relative risk of disease exceeding 1 in 1.22 and less than 1 in 0.81 between groups of participants with and without risk-factor exposure in multivariate analyses, with the assumed criteria of a: (i) sample power of 80%; (ii) use of a two-tailed test; (iii) a 5% chance of type 1 error; and (iv) an estimated risk-factor prevalence of 30% (conservative estimate for behavioural risk factors (e.g. physical inactivity).
The broad aim of MAILES is to determine the best set of explanatory variables for the development of T2DM and CVD, which could help inform national health-care policymakers and researchers in terms of the planning of treatment and preventive measures for these diseases. The comprehensive behavioural, biological, psychosocial and environmental data collected for this purpose will enable examination of the interacting effects of multiple factors in the development of T2DM and CVD, and the longitudinal design of the MAILES Study will establish their temporal sequence.
Who is in the cohort?
The MAILES Study comprises all FAMAS participants and a sub-set of men in the NWAHS (see Figure 1 for a composition of the population at each stage of the MAILES Study in terms of the proportions of FAMAS and NWAHS participants in the study population). The methods used in both FAMAS 6, 7 and NWAHS, 8, 9 including the validity of subject selection for achieving a representative population sample, have been described previously. 10 are compared in Table 2 . The data in MAILES1 were weighted to the 2008 Estimated Resident Population 11 (the Australian Bureau of Statistics official measure of the Australian resident population) by age group, sex, region and probability of selection in the household, to ensure that the MAILES1 sample was representative of the population in the northern and western regions of Adelaide. The MATeS data were weighted according to age and the state of residence of each participant, using the 2001 Australian census age distribution for males. 11 Of the two respective cohorts, men in the MAILES study were more likely not, among men of all ages, to have obtained any educational qualifications at the tertiary level or higher (12%; N ¼ 308), as compared with men in the MATeS study (35%; N ¼ 1769). This difference is most likely attributable to the over-representation of older men in the MAILES study, 6, 8 a common occurrence in studies requiring an in-person clinic visit. 12 Also, MAILES participants were also more likely (42%; N ¼ 1024) to have a greater waist circumference (WC), among men of all ages with a WC4102 cm as measured at clinic visits, than were participants in the MATeS (22%; N ¼ 952). The smaller proportion of participants with a WC4102 cm observed in the MATeS study is most likely a result of the tendency of respondents to under-report body measures when these are requested in a telephone interview. 13 How often have they been followed up?
The data in MAILES1 represent data collected in FAMAS at its participants' baseline clinic visit Table 3 for details), participants were contacted in approximately the same order in each respective stage, with the purpose of maintaining a consistent timing of follow-up across the different stages. Each of the major stages of the MAILES Study and telephone/questionnaire follow-up surveys allowed the tracking of items collected as part of the core data for the study to be monitored over time, whilst allowing other researchers to collect information on related research topics in collaborative projects.
What has been measured?
The MAILES study is focused on a range of harmonised, self-reported and biomedically measured information from the baseline clinic visit for the study, regular self-reported telephone and questionnaire-based information, and clinical follow-up data. Data collected for the study include chronic medical conditions, risk factors, prior surgery, overall health status, quality of life, medication, anthropometric values, body composition, and demographic, psychosocial, and economic factors, as well as assay data derived from plasma and urine samples. Table 3 presents a summary of data items collected for the study. Standardised, validated methods for measurement were used wherever possible. Clinic visits were made in the morning to maximise the efficiency of fasting blood-test results and for the comfort of the study participants. In addition to samples collected for immediate testing, an aliquot of whole blood was stored and DNA was extracted for later analysis. Participants were sent a letter detailing the results of their examinations in the study, with results that were outside the normal range being highlighted for their attention. With the consent of each participant, a copy of his results was also sent to his general practitioner for the practitioner's information and possible follow-up. The interim telephone/questionnaire follow-up interviews help to maintain ongoing contact with the study participants and allow the updating of details relating to them. All assays and scans in the MAILES Study were performed according to the highest standard available. Full examinations of body composition (including a specialised abdominal-region scan) and bone densitometry scans were done on a Prodigy Dual X-ray or DPX þ Dual X-ray Absorptiometer (Lunar Radiation Corporation, Madison, Wisconsin, US) with Lunar software, with both densitometers having been shown to provide comparable measurements.
14 Sex steroids [total testosterone (TT), dihydrotestosterone (DHT), estrone (E 1 ), and estradiol (E 2 )] were measured in serum with an API-5000 triple-quadrupole mass spectrometer (Applied Biosystems/MDS SCIEX, Toronto, Ontario, Canada). The inter-assay coefficients of variation (CV) were as follows: 10.1% at 0.43 nmol/L, 11.1% at 1.66 nmol/L, and 4% at 8.17 nmol/L for TT; 13.2% at 0.43 nmol/L, 8.0% at 1.68 nmol/L, and 7.4% at 8.37 nmol/L for DHT; 14.1% at 23 pmol/L, 4.4% at 83 pmol/L, and 6.3% at 408 pmol/L for E 1 ; and 9.2% at 22 pmol/L, 2.2% at 83 pmol/L, and 6.1% at 411 pmol/L for E 2 . Inflammatory markers [high sensitivity C-reactive protein (hs-CRP); tumour necrosis factor-alpha (TNFa); interleukin-6 (IL-6); myeloperoxidase (MPO); and e-selectin (e-Sel)] were quantitated with an enzymelinked immunosorbent assay (ELISA) and Cobas autoanalyser Roche Diagnostics, Florham Park, New Jersey, US). The inter-assay CVs were 2.1% for hsCRP, 10.6% for TNF-a, 7.8% for IL-6, 7.8% for MPO, and 7.9% for eSel. Exposure to bisphenol-A (BPA) was determined in collected urine samples by isotope dilution liquid chromatography-tandem mass spectrometry (LC/MS/MS). The inter-assay CVs for BPA were 5.5% at 2.87 ng/mL, 5.7% at 46 ng/mL, and 10.1% at 81 ng/mL.
Data linkage with the Australian National Death Index register provides cause-of-death information. Linked information about individual pharmaceutical and medical benefits is supplied by Medicare, Australia's universal system for financing health services provided by private physicians and public hospitals, as well as some additional health-related costs. It collects national data on medical provider service claims for payment purposes through the Medicare Benefit Schedule, and has been shown to be more accurate than self-reported service utilisation data. 15, 16 Medicare also collects national data on medications prescribed through the Pharmaceutical Benefits Scheme.
Most Australians have either an individual or family Medicare number, which is used on each occasion of medical care or hospitalisation. Participants in the MAILES Study were asked to provide consent for release by Medicare of their retrospective and prospective medical and hospital-related information for analyses of their health economic-related and pharmaceutical data.
In addition to the MAILES Study itself, two sub-studies have been undertaken. The first sub-study investigated the prevalence of sleep disorders from 2010 to 2012 through home-based polysomnography (using the Embletta X100 (Embla Systems, Thornton, Colorado, US), a portable sleep recorder and Type III device as defined by the American Academy of Sleep Medicine) and the following three validated, sleep-related questionnaires based on self-reported data: (i) the Pittsburgh Sleep Quality Index 17 ; (ii) the STOP Questionnaire 18 (Snoring, Tiredness during daytime, Observed apnoea and high blood Pressure); and (iii) the Epworth Sleepiness Scale. 19 The second sub-study is currently exploring members of the 'Baby Boomer' generation, defined as persons born from 1946-1965 inclusive, for specific generational and more generic patterns and influences regarding obesity-related behaviours and workforce participation.
What is the anticipated attrition?
Tables 4-6 present the demographic characteristics, chronic conditions and risk-factor profile of participants who took part in both MAILES1 and MAILES2 (N ¼ 2038), in comparison with the corresponding data for participants who took part only in MAILES1 (i.e. non participants in MAILES2; N ¼ 525). Of these non-participants, 99 died, 39 were too ill to participate in MAILES2, 141 withdrew completely before the beginning of MAILES2, 77 were unable to be tracked due to changes in contact details, and 169 refused to take part in MAILES2 due to workrelated and personal reasons.
An examination of demographic characteristics of these non-respondents (as compared with that of respondents) shows that they were more likely to be older; have not undertaken further training in skills or education; have a lower annual gross household income; have been born in Europe; be undertaking home duties or be retired; be a student or other; be in receipt of a government pension; or to have chosen not to disclose their level of education, income level, or marital, occupational or pension status.
With regard to chronic conditions, non-respondents in MAILES2 were more likely than respondents to report that they had been told by a physician that they had diabetes, CVD, or depression, or to either not know or to not disclose their chronic-disease status.
With regard to their self-reported general health and smoking status, non-respondents in MAILES2 were more likely than respondents to report that they had poorer health and were current smokers or to not to provide information about these factors. Regarding measured health-related risk factors, non-respondents were less likely than respondents to be overweight or obese, or to have central adiposity and a high waist-to-hip ratio, but more likely to have been unwilling or unable to have their height, weight, WC, and hip circumference measured.
What has been found? Key findings and publications As already highlighted, a major strength of the MAILES Study is its ability to examine the relationship between inflammatory markers and other variables of interest over time. In his review article, Ridker emphasises that more than 20 large-scale prospective studies have shown that hs-CRP is a predictor of cardiovascular events as well as of MAILES STUDY incident hypertension and diabetes. 20 Other studies highlight the link between elevated hs-CRP and obesity (both body mass index (BMI) and abdominal adiposity), as well as the association of these two risk factors with other elevated proinflammatory cytokines such as TNF-a and IL-6, which are involved in systemic inflammation. 21, 22 One such study 23 posited that elevated levels of hs-CRP may be reversible with weight loss. Further evidence of this was provided in the MAILES study with an analysis of the change in the levels of these three inflammatory markers, together with that of e-Sel. Because the distribution of each of these inflammatory markers was skewed, the results were log-transformed to normalise the data. Figures 3 and 4 present the marginal mean changes in concentrations of hs-CRP, TNF-a, IL-6, and e-Sel from MAILES1 to MAILES2 according to the corresponding changes first in BMI (according to the three criteria of: lost 45%, maintained BMI, gained 45%) and in WC (lost 43%, maintained WC, gained 43%). Values were adjusted for age. There was a similar pattern observed for most of the markers, with a trend observed for decreases in body mass (of 5%) or WC (of 3%) to be associated with lower levels of each inflammatory marker. The exception was for IL-6, which showed minimal change with a decrease in BMI.
With regard to BMI, most participants maintained this at a constant level (N ¼ 1242, 67.4%), with approximately one in five gaining more than 5% (N ¼ 391, 21.2%) and 1 in 10 losing more than 5% (N ¼ 209, 11.4%) of their BMI from MAILES1 to MAILES2. The change in distribution of BMI can be seen from the proportions of participants who lost (N ¼ 527, 28.7%) or gained (N ¼ 540, 29.4%) more than 3% of their WC from the first to the second of these two stages of the study, as well as from the proportion of participants who maintained their WC (N ¼ 770, 41.9%). An examination of age-standardised levels showed an overall increase in the proportion of obesity (BMI 30þ) from 31.1% in MAILES1 to 32.6% in MAILES2, which occurred mainly in the middleaged group of participants (from 8.5% to 9.3% for those aged 45-54 years), but with a corresponding decline across all ages in the risk of developing metabolic complications associated with obesity as measured by WC in Caucasian men (from 28.1% to 26.9% for increased risk, WC 594 cm, and from 42.6% to 40.1% for substantially increased risk, WC 5102 cm 24 ). The proportion of MAILES participants who self-reported a number of chronic conditions (e.g. diabetes, asthma, CVD and specifically angina, osteoarthritis and rheumatoid arthritis; and mental disorders, consisting specifically of anxiety and depression) in MAILES1 and MAILES2 is shown in Table 7 . The prevalence of two primarily obesity-related conditions (diabetes and osteoarthritis) increased markedly from MAILES1 to MAILES2, particularly with regard to diabetes in the younger age groups (0.6%-1.2%), an increase disproportionate to these groups' levels of obesity.
Both the individual FAMAS and NWAHS studies have been extensively described, with 43 FAMAS papers and 88 NWAHS papers published or submitted. Full details of all papers are provided at the MAILES study website www.adelaide.edu.au/mailes.
What are the main strengths and weaknesses?
The MAILES Study's main strength comes from the value-added benefit of combining selected participants from two existing high-quality cohort studies to provide a wealth of measured and self-reported information about multiple chronic conditions, together with the data collected on a wide range of biomedical and socio-demographic variables. Other benefits of the study are the storage of blood and urine samples for future research projects and the collection and processing of DNA. The MAILES study has a sound epidemiological base, a comparatively large sample of randomly selected communitydwelling men and a high overall response rate, Further, the cohort design of the MAILES Study and the detailed data it provides about health-service utilisation allow description and targeting, for the purposes of health planning and promotion, of the characteristics of populations either at risk for particular chronic conditions and/or risk factors, or in whom these conditions or factors are currently unidentified. Slight to moderate differences in questions asked and response categories used in the MAILES Study has proven somewhat problematic in some instances, but is considered to have been unavoidable because of differences in the main focus of FAMAS and NWAHS.
Additional strengths of the study include its ability to perform repeat assessments of core conditions, whilst incorporating cross-sectional research on various health-related subjects. From a methodological viewpoint, the study allows the examinination of issues such as refusal to participate and respondent bias.
The limitations of the MAILES Study include its reliance on self-reported information for some lifestyle and medical factors. Moreover, although the study participants were representative of its target population, they were also predominantly Caucasian, aged 35-80 years (at recruitment) and communitydwelling. Consequently, these findings may not be applicable to other population groups. Although attrition remains comparatively low for a study of this type (approximately 2.7% of participants per year of study), this remains an issue being actively monitored for the possible introduction of any systematic biases. It could also be argued that an exclusively male cohort may limit the applicability of findings to the broader population, but the dearth of male ageing studies in Australia seems to warrant such an approach. In addition, the MAILES Study is one of 
